3D printed multi-scale scaffolds with ultrafine fibers for providing excellent biocompatibility.
It is a dilemma that both strength and biocompatibility are requirements for an ideal scaffold in tissue engineering. The normal strategy is mixing or coating another material to improve the biocompatibility. Could we solve this dilemma by simply adjusting the scaffold structure? Here, a novel multi-scale scaffold was designed, in which thick fibers provide sufficient strength for mechanical support while the thin fibers provide a cell-favorable microenvironment to facilitate cell adhesion. Moreover, we developed a promising multi-scale direct writing system (MSDWS) for printing the multi-scale scaffolds. By switching the electrostatic field, scaffolds with fiber diameters from 3 μm to 600 μm were fabricated using one nozzle. Using this method, we proved that PCL scaffolds could also have excellent biocompatibility. BMSCs seeded on the scaffolds readily adhered to the thin fibers and maintained a high proliferation rate. Moreover, the cells bridged across the pores to form a cell sheet and gradually migrated to the thick fibers to cover the entire scaffold. We further combined the scaffolds with hydrogel for 3D cell culture and found that the fibers enhanced the strength and induced cell migration. We believe that the multi-scale scaffolds fabricated by an innovative 3D printing system have great potential for tissue engineering.